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[Bft*£ 1 ] 

^ 1 ?fc2$?£E& k . 

mmm 1 HtriB^ 1 2 

tMria* 1 ^samo^s***** * * 5 Kitium 1 k we* 2 k *>#® 

weira* & t tna»««>«tt. we* 1 k we* 2 %*&* fc ©a* 

2 ] 

fc« S *tfc * 1 k . ^^p*u 

WE*»#**±fc** $ *l. mie^ 1 **w* k * * 2 k . 
mie^ 1 ^*«kmia^ 2 **j»to«»i:ti**i> MSB* 1 
& pit -csatfr ft tiiciai icmiB^^#*«-t fc« $ k x. . 

at l wb*» k wb**#* k © jmbtrm- l fc** * ow*»«k J j«* 
iriB»« fc »± > maa* 1 **iuu»oia«f ^ k »* * * * mttrn zm-rzmm 1m* s ^ 

dis f lEf iWIf i ^ $ ^ f ti?ttN 2 , d 2 kU *«*©tft*^t 

Nidi>A/2n^ N 2 d 2 >A/2m. Ni d i + N2 d 2 < A / 4 (21 + 1) 
(Km, ntin+ra= 1 ©HH*»rt:i"aE80 
h t < W\ 

Nidi<A/2n, N 2 d 2 < A/2m. Ni di + N 2 d 2 > A / 4 (2 1 + 1) 
(Km. nttn+m=l-10Hft*Ifct8Jfc) 

ffrlBitSB fc tt , miB* 1 k »±** & JB«f * * *"* * J*U 

W2, d 2 > #tftjtO«Eft* A ki"* k. 

Ni di + N 2 d 2 o N .. , n . 

= ±A/ (2*) [cos" 1 |± (Ni 2 + N 2 2 ) / (N1+N2) 2 I +2m7r] 

Ni di-N 2 d 2 = A / 2 n 
(rru ntiS$0 nb 

lfflt^3i 5 ] 

#riB#^««± * *l, we* 1 k /aw*©** * * 2 Jff ® f > 

WE* 1 k«E* 2 ««U k <D«JUCR« *u *£* l ***** ^ i 

' ^|H^l^S#*^^^2^*PSTT^«^kS«^^^i^rtlS^^*^-t 

i±, «re« 1 ^s«kfriB^ 1 «M»ko#ii«#i^*#^™ 1 5 
k miB^ 1 *mim t<o&n -crm l «ria* 1 ^*#« k una* 2 ^ k #ib t 
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Sk* i «ib* 2 t oj* $ rav* & *N ^ £ litfrfS* 1 *» 

5e* 1 £ OWE* 2 mTlB* 1 *»«»OiB*f* i: ttH* *iBW* 

*i-*«K*^is«* *t, tKriB* 1 mifi^ 1 ¥*flMR*s «t tmie* 2 ^fffi© 
W ^L<> ^oTWrC*2*3Mfett, 1WE*l**H3J:lF*E*2*<fl^B«W* 

Nidi>A/2n, N 2 d 2 > A/2m> Nidi + N 2 d2<A/4 (2 1 + 1) 
( U nu n(in + m=lOiMiW:tlt) 

i> L < li> , N 

N,di<A/2n, N 2 d2<A/2m, Ni di + N 2 d 2 > A /4 (2 l+D 

( K nu n tt n +m= l - 1 <Dm$k*ffitz-fmm 

l SS 1 ttffi* * OWE* 2 *»K0\ mie* 1 «** 

ttiW* 1 ***^ «rB*i*»*tt. iwriB*i owe* 2 
aw**** l < , ^Kiei 2 h&e* 1 * owe* 2 jmsoiDfW 

A/2n-A/16<N 2 d4<A/2n+A/16 
( n ti&Sfc) 

IfrE* l »«* J= 0WE» 2 flWCtt, mrlB^ l *»W»o«*f*k ^ m ^f * 

*E*1#»*»K *E* l ^E* 2 

i»fL<, ^o«rE*2 3te«afett. mE*i*»^*owE*2»«^ja«f***^ 

A/2 (n+ 1/4) <Ni da< A/2 (n+l) 
( n liillSc) 

(om^mtz-r^t ^^mti-^w*^ 5-8 w-rtifr 1 meM*>m&%M®&o 

WE* 1 iHSB* J: OWE* 2 **KMU *TE* 1 3fcW*OJBWk 

5 - 9 ov*1**u&* 1 «IBf^*»MWo 

[ *E* 2 ^i»»±tl©H«r*«J»»«lfc**'r * 9 ****tTv>* ZtZ 
mWL £-f& 2~10« v>1**u&» 1 3RE«cO***#*Ko 
[sji^jcjg 12] 

m#&2 - 1 1 Ov»f ii^ 1 SBHO*a*Wttt#2flSv»i:»WEI$^ tlTE* 

1 2 Ettoa^SJWiPtt&ia* * * UKWftK* *LT v> * £ * 
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1 4 ] 

3 ov^ffi^ 1 3llB1Ro*^3te#?ftfto 
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RLR^iftJS^t-C-Jgfc**^**- »TO (i) ^isifc^-is. 
a'/3T ( no Ld+ nR Lr) 

= Ld3 nD/3T+nD3 Ld / 3 T + Lr3 m/3 T + nR8 Lr/3 T = 0 

• • - ( 1 ) 

fctffU d nv/dT&XTfd Lv/d d n*/ d T & £Tf d Lr 

) ^xSik^l^^ ... (2) 

K. Tada et al. "Temperature comp 
ensated coupled cavity diode lasers ,0 
ptical and Quantum Electronics, vol. 16, 
pp. 463-469, 1984. 

[»S:f2] ^JIIW TV^X^J ^^tBJR^f PP. 273-288 
[S&9§<08li^] 

L ^ L ft 14 s «#3fc»S& ^ * liJB*fsp«>** ^ ***** & * * 
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-e-d-e, *^oawt±, *#jft»o#wi'fbK*tjB too. ^fcajBW^ttSWBte 
&m k , «ria^ i * * ? fctwe* i k«riB* 2 itmm t 

wiUm 1 *#jfel* t«rlB# 2 jteSjfclfc k o*#T?ORIW5H6 f)^^ KISS 
$ *lt v»a £ k £#m k •* & 0 

♦adaoiMiifc^ttiRimtsv^flr-femt^^itk^s*. mat 

l« t # 2 jfc2»&8§ k <o ® j&*2>» nft * *Hr *s v » t , * 1 k » 2 jfe 
*j«k«!>«*-COJR»*W«)*ik#«C** 0 ioi*. *l****k*2#*«tt 
k o JMBKRItWJhil t »*f * £ k 4 < , * l *«» k » 2 k J 

fMBft 1 *»** k *IB* 2 k *>«JIKBC $ *U WE* 1 ***** 6 *«S * 

Pi tTWlfil k S 4 * J: -5 K m K#*#**±- $ *Lfc¥i*fWR k * « x. . Hfr 
i WIS****©** i»iB* 1 *»«»i:t»IB*» * ©JMS-CRW t 

* mmu k fc<o^i -orm Ltzit&x xmu^mms. t mm 2 * 

o 

~ ± ? ! k k o^WCRIt t fcft S X V*miffi k * 2 :5teS»ife* k «> 

mi«L^Ciot, iiii^SWkfllttkolFll-CRIttfc**®**^^**^ 

fcf^^v^t^ i*te,o**«U»WoR»*ft«-r4i:k*nsrffik*i), #*R*ft- 
4ik*»^"IBk«:*o 

JL°i**3™oi9Wft»«»»iJ:^ tWB»»»=tt. tt»*l*»**£»2 

vimtf^ t < , ^o«riB* 2 **»a»* * xrmumu^m^tzmm^m^m^ t < 

Ni di> A/2 n. N 2 d2>A/2m, Nidi + N 2 d 2 <A/4 (2 1+1) 

^N^dii A/2 n> N 2 d 2 < A/2m. Ni dx + N 2 d 2 > A/4 (2 1 + 1) 
(Km. n»±n+m= 1 -l©Hfc**fc-riE*) 
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kt\ il^WtM^flt^ltL/^^^fe^iH^nc *m 

k, 

Nidi + N 2 d 2 o ■ x „ 

= ±A/ (2 *) [cos' 1 If (Ni 2 +N 2 2 ) / (N1 + N2) 2 ! + 2m*] 
Ni di-N2 d2= A/2 n 
(m> n iiit) 

Htris^ 1 trniB* 2 ^« t o^i-ffi® $ *u mie^ 1 3te»ad»*» hmim 

U*mr -c#« ft k & 4 * ? fctfrSB^MMSSfefc-t KW-J&Zfttzm 1 k . 

miBffl 1 ^*#3K*» <=> * 2 AS* * Pi f T«^ft k UK & & * 3 KtWB#*fl^lf*t±. K 

u&s 2 k x., mmm 1 * rmum 2 e> o^tra* 

1 ¥m®-&m& x x>^mm 2 ^m^-mmm $ »±. itria^ 1 #*su» k nuia^ 1 k <o 

k tire* 2 k iMS-eRi* u fcft. «rw* 2 *« k mia^ 2 k 

L fcft* J: OWIB* 2 kiftlB* 2 k OlWCRSt L fcft i o T 

k WeRML/:^ 2 fctt k * 2 **flc#k OIWCRW Lfcft* J: * 2 #3MWR 
k # 2 fttti&K k (D^mx-BLM LtzftK iot, * 1 k * 1 *« k T-MIt 

-#jS#^J£± L K *3 v* T & % Zfrh<o ifMWCISk n O KM ^ ^ k^ 

j. 7 - ^ 4 jf^©affl tTTIS fc too, ^#^^t?{±#*btt*v^L v^tt* JffT 
[0 0 16] 
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*fc, »*«7iB*o*«Bt#«a»j*J:^*^ i»iB*i**:i3J:awiB*2*»fctt, 

ATE* 1 *»W©JBW*fctt***/BW**^**«*9l»*^ *ME* 1 

friB* i «t if&hb* 2 ^mimomvxm^ t < > 3ft»onriB» 2 

«ria* 1 **** x xmum 2 *«ojB«f**** t < . mm 1 *«<^ia«f ± * * 

jifiiNi, dikU HBUl^aWWR^Stf^iOTSSr-t^WNa. d 2 > Safe* 

Nidi>A/2n, N 2 d 2 >/l/2m, Ni d i + N 2 d 2 < A / 4 (21 + 1) 
(Km, nlin+m= 1 «>IW#«:*fc?"Sc8t) 

*>U<i4. , 

Ni di< A/2 N2 d2< A/2nu Nidi + N 2 d 2 >A/4 (2 1 + 1) 

(Km, nlin+m=l-l«W«:tit) 

o pi « * 99 -r - £ z #m t -r & » 

[0017] _ . 

£*U=* »>> **«>J!iWre£J: 0**fetffc^#«O»«f**J*0 r ff**W*Ei"* i 
ssi*#a«&i:*li»fflSi:0#TS't?Rlttfc*S:pie)4ifc* , '^^*« 

t * £ t am® t%2>tti>K. mi itm®.m tm2 Km®.® t o^-eoiM^ftit 

IfolB* 1 k t*H * * ® «t ^ £ »«^« * 1 

«ria* i **# i owe* 2 »»ojB*fap* , » l < > fl&iB* 2 *»#««>JB«f*fi * xrm 

$t<t^N2, d 4 k U A k-TS k, 

A/2n-A/16<N2d4<A/2n+A/16 

[0 0 19] 

ztiKX »k »i^*^^^»2*«*wrr»2^##««:ia:*t3t»^^i5v^-r:fe 
leg KM 4- & £ £ & t6 k & £ o 

■t*»9»«©*«**«»KJ:i , t»^ 1WB*l*»*J:tfSMB*2**fctt. 
*rfB* 1 jfe****^®*?** ttftfcSJBffisp**-*- 4WR*^B*$^ «TaB* 1 

, una* 1 * inmb* 2 l < . *omm 2 

%is* l^asisi: owib* 2 *«<&«*?*#* t < . mm 2 *»©ffl«f « * xm * * 

jiWi, dskU it«S?:Ai:tSh, 
A/2 (n + 1/4) <Ni da< A/2 (n+1) 

( n iz&m) 

<r> * mtz -f £ k 4 £ -t & o 

[0 0 2 0] 

£ *u= * »k * 1 * 2 *w«:HBr T * 2 #*#«*ia:^fc»'&'»=*v>r & 

ISM"*? § & & £ £ 5&W£8 k ^ 0 

W*^l 0B«oiE«*««»Pi^ «rlB*l***J:W«B*2**H«i 

kk Pi «rta^ 2 **k n cdoWttt^itWPi-r r*«i*wn£» 
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[0 0 2 2] 

* ^ ^ ^^^^ ^ ^ 

X 0 . R 2 1 k**aWMH«R 2 2 ko«»lc«W*JR«4r«:«T* * ? 

L 011?5*t! ^W#*«2 0 lfctt. *«W»**R2 1, *£I$A2 1, ¥«H**B 

mgE^P 2004-3037475 
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1 * x. wr . ****** r 2 1 tt^##*r«-T#*"r * - * - ****** R 2 

JL°*»A2 1K«. ^SflcJJl^OWfl-t^-r^tfc**"^*- ^J*- { ^ ***** 

4if«B2 lti***:frfo**i»*±dfcB***U fJL<(±, MA 2 1 *> J: t>¥ 
ifrfftgB 2 lt±*^^lRl^L-CM^@Bgi-*ifc^-C#^o 
[0 0 2 81 

*Lt\ MA 2 10tt*J:W*flcKB2 lOJSSti, **»*«* R 2 1 fc*«A 

2 1 fc©JW«ltLfc*#, MA 2 1 i:**«B 2 1 fcOJWCRWLfc** ijj 
ijifTO2 1 fc**«Sd»ffi*R2 2 fco#B-eR»Lfc*»wJ:-3-cafte»*L*J:-?^i« 

^ ^ ^ ^*T? I* & o 

i^J:^ ^i»#^Wfc**^^©**tWfc*B^**»2 01±i:« 
»Lfc»*i:^t(>, ^fcOjWiWMO^fcte***"*^***^ *** 

[0 0 2 9] , _ 

f fc. **«^**R 2 1 imfc % *tfc4*#a&fc 2 0 1©iff> ^tnX^tr 9 - i: 
Kit, MA 2 l*5*tf#*flcKB2 im#l«2 0 H:lJ£t5ii:^iS, 
iOfc^ **«t***R 2 1 fc**«t»«*R 2 2 fc<&OTKRIfWJtll*J&fci-*- 

¥*#«2 0 li:*i«B2 l*l*fc£*tB**t*£fcT?. **&*** R 
2 1 fc**«d»«*R 2 2 fco*^»ri5tt*R»*iS:****^^* ,,t? ^- #tfR«t#<*> 
t#»«t^*flcK*E«'r**S4:'S:< Lt, iUK****^^****^* - 

112{ 0 i 3 mo**«|6]^?&ofcQl-Ql '»fWUWt^, 
H2e*v»t,*»#*IR2 0 1±lc^ ^12 0 2 a, 2 0 2 b f?*£«l ?I 
® 2 0 2 a, 2 0 2 b±i:(i, i«^?KI2 03 a, 2 0 3 b ^itfMWSW 

tf, I nP, 3T12 0 2 a. 2 0 2 b t LXiU #!xJ^ »**«1. 3/zmOGa I 
nAs P^fflv^it^l^o 

a T« 202a. 20 2 b*ilT±«^f K« 2 0 3 a. 2 0 3 b«:Wi 
>&2 0 1 ± 0lJ;ltf. MBE (mo 1 e c u 1 a r beam ep 

i t axy) . MOCVD (me t a 1 organic chemical vape 
r dep i os i t i on) , *4V»ttALCVD (a t omic lUL^mt 
emical vaper dep i os i t i on) ^xt^v^fi^ 

*U?37i2 0 2 a, 2 0 2 bJ3im^^*S 2 0 3 a, 2 03b#«*« 

B***lfc*di«>*2 0 4 a*»*tUUlc, i$2 0 4 a ****** difctfRTC 

•ttU**LfcK£2 0 4 b *#S#»*2 0 i-**«m 
^. T ,i2 0 4 a fc**##2 0 5 a *S*&tf i: tK,^2 0 4 b U** «. » 
■ 2 0 5 b aCJ: **m^*^R 2 1 A 2 

ffiSE#2 004-3037475 
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> wfc K,, 2 1 h%«ftft«4KR 2 2 *5tf&JR#*te*S* 

Sit^itLoo, jS«T***Ev*^l|3a:**»jfc«t«H«R2 1 R 2 2 

4**m2 0 5 a^±0 r **»tt*f«-2 0 5 b i: LTli, *MM*fctt*fc*H 
*f*t«FO*tfl-Srfflv^ifc**t?#, tflx-tf, BCB(Benzocyclobuten 
e) *W*£k«^ft*. *»«RWR2 1*m«»«B2 1©fi 

JB*f*li 3.12, *&mm®R VMMA 2 1 oWftil. 5 4 k£* 

BIOQI-Ql 'JBL^ifb3fcH2<oKK»**H3©»flil»A«*« 

jSoTS-nfUB-C**. frS* ^|2l«tt> B 2 0*»A 2 1 * J: IF**** 

B 3 fc*V*T> «#*«3 0 1 K»±. ****** R 3 1 . MA 3 1 . *#«B 
3 iisJ:tf**ife***R3 2***#jfe^I«0t7&o-ClR^JS**tTV>4o 

-f&frlb, fi#*K3 0lJ:^ 37«3 0 2 a. 3 0 2 b^i$^ =<7J13 
0 2 a. 3 0 2 b±Ctt, ±^7,KS3 0 3 a, 3 0 3 b *£? V 1* 

0 ij£##36«3 0 l&XXF±M9?v Ki3 0 3 a, 3 0 3 btUli> 

1 nP. 3713 02 a. 3 0 2 b J; LTli. fllx-tf. Mtl. 3 ^m^»G a I n A 

s p^5ii#-eli>o 

^U 3 37l3 0 2 a, 3 0 2 bfiiO r ±»?9?KS3 0 3 a, 3 0 3 b#i*« 

SttS*L*it3 0 4a«*t*tfctic, 13 0 4 a*fellr36PiW«*t»TTB«**t 
fcti3 0 4 b^i#«3 0 1±«t*o *» OAl( 
fUt ^-;Ki3 0 5 a, 3 0 7 aT**^37l3 0 6 a t*3 0 4 akt* 
^57 Kg 3 0 5 b. 3 0 7 bftf^^S3 0 6 b^r^J3 0 4 b 
<K #nUHWR3 1 fc©#lBfcfi«*;fc**A3 1 ** 
ifcT&ilTtBfcfcafcfcfcK. ilRA3 1*6*»WB3 lt«ttlli**ift*t« 
f^R3 2Mt^ifc^t§So 

i^. 3 37JS3 0 6 a. 3 0 6 bO*t»attt^ «^ BCB^^t^ 
£ K13 0 5 a. 307 a. 305 b. 30 7 b«t tTt±, 0flx.tf, = 7 

S 3 0 6 a. 3 0 6 bin»»^'J^ K*JBv>2> £ „^ 
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[0 0 3 9] _ 

HUK^T, ^S#*$U 0 l_tKl±. 3 TB 4 0 2i3J:M^77 KJf 4 0 3fr 

4 0 3s 3714 0 2isJ;U f #S#»«4 0 1 0_Lg&<?>WI]Kl±> S*^S4 04a, 
4 0 4 b tieti&Jb $^tv^o 

[0 0 4 0] * 
fcis % #S#^«4 0 1 . ? v K* 4 0 3 *3 <fc tfSfe&^Jl 4 0 4 a, 404b 

httli, flUtf, inP. 3TS4 0 2fcLrt±, ffflxtf. 3,/m^Ga 
InAsPt/8v»4ii^i4o ^ 

i-oi - mr*®mLt:MMm&*m5<ommM&KW:zmx.z> p^**" 1 * 

^ipjtc?&c.T^-r»fMll-e*^o mm ^ m _ J ^ ^ 

B 5t:iv»T, ^«#«5 0 l_hKtis K15 0 3 KTlBtB*»ife37l 

5 0 2m$tltV^„ fc*S, ^*#^«5 0 ltU(i, I nPs =?TS5 

cLci ?! *j»«K**R 2 1 R 2 2 fcs>#IMC:*sit*K#*te** 

l^o. ***M*R 2 2 - 

*°fc*5. |2<O37i2 0 2 a, 202 b<OW:IU!i, «rP«ft*«»t* t^tt 

J:»)V>hMV^**tfc^lKPBC&«)^n»jS (SCH) «\ IB*r**g:«ttfc^fcS 
(GI-) SCHkUUK 

0^*cl±s MQW s «*B*U KKf t^fitt 

sPWfflHWCl^W-^i{> GaAss AlGaAs, InGaAs, Ga 

* Sfcs 0 5 0*»»»««R 2 2 LT , i&fcHM&fcRlt* *> <7>T-ti& < s V? v 
[0 0 4 4] 

WfE# 2004-3037475 




;2003-400156 ^ : 9/ 



H 2K^>t, *f«»«*R2 l*iO r *»#«B2 l©f«ffi^3. 1 2> 3fe 

tt*#JK*;L"CV>*Uf. L*}. ^oT, *»A2 lOtaS-trW* 

[0 0 4 5] 

B 2 ioW$d2i:OM«-C^-ria-e**o ft*, 0 6l±, *i«BKW*R2 1*10 t * 

2 1 0«M«f*Ni * 3 . 12, ***J»«ttR 2 2 * Jfc OWBA 2 1 
®#f*N3*l. 5 4. tU, *«A2 l©*difc**flMSB2 lOffSdafc**-*-* 



MKWftR 2 1 fc***IMW*R 2 2 t ZW.m®&Lt:m&<OELtt^ (» 1 2 %) 

i-o X*t»«* AWt, MA 2HU tt*«»B2 1 

/2 0H#Oild§l^ «-C^U^N 1 d 1 + N 2 d2=A/4X (2 1 + 1) OiM ( ltt* 

Ni di> A/2 n, N 2 d 2 > A/2m. Ni di+N 2 d 2 < A/4 (2 14-1) 

• • • ( 3 ) 

(Km, nttn+m=10H«t«lfcti») 

Ni di< A/2 n, N 2 d 2 < A/2m, Ni di + N 2 d 2 >A/4 (21 + 1) 

... (4 ) 



(Urn. nlin +m= 1 - 1 OH* 
^Oif^#*)*-r fcLfcWftc-Ctt, R»*10%£IT (#ft^>-*M^^lC^LT 

#i8o%) > mm- a/3 2/*iff t>L^^bt?{±, E*^5%mT 

#3r4-«»[J»0«#^L"CjKl8%) fct^-t^^o ft*. «*ftdtt. ¥ft&- 
#&!&&^£-L*:t§OR#t^£ «3 ft* 
[0 0 4 9] 

Ni di>n A/2±S 

N 2 d2>m A/2 ±^ x> 

N 1 di + N 2 d 2 =A/4X (2 1 + 1) ±Sx> 

Nidi + N 2 d2 

= ±A/ (2 *) [cos" 1 |± (Ni 2 + N 2 2 ) / (N1 + N2) 2 I +2md 

... ( 5 ) 

Ni di-N 2 d 2 = A/2 n ' * ' (6) 

ffigE# 2004-3037475 



2003-400156 A : 10/ 



[0 0 5 0] 

i:.H-2:-J-*^jfe^ov»-C»WUfc^ i»A2 1 H*»-*-4#3B-l:*«W«*R 2 2 
wtfl-i:liSv^:^oO^U^o ifc, R 2 1 t*$«B2 1 

£. £OiU§l»IMi> El 3 O*it*ttl«0K*L 
[0 0 5 1 ] 

n 7 k^t. #m#«7 o i Kit. ytmmmi&R 7 1 . mua 1 1 . *mm*«b 

7 1 . fttt&ftffttR 7 2 . ««B 7 2 . A 7 2 *5 i ^fSiitR 7 3 

%*ftDHK«R 7 1, R 7 3 l:**«a»«*R 7 2 fcOJStfWiEWwffcfc* 

i ? «jttf^ *»«»«*r 7 1 > r 7 3 n^mmm-emm-r 

h Z. £ . ^^««R 7 2 lif^WW^ti^tS - i: ^"C § £ 0 
[0 0 5 2] 

ttz. 1. A 7 2 Uti. ^*#W<0*tfl-*3H5*1-*ifc* t ^i> flx.tf. :* 

a»^««R7 2 0*ffl-fc^-0#3|B!-*3te*i-*ilfc* , -ei*o *^ *«B7 1. 
B72li, MTOitR 7 1. R 7 3 0*3tfcR-fc * 3 fcfl*&*&£ & 
8 tt i^A7K A7 2£±0 f **flM£B 7 1. B 7 2(±Mt^lS]*i§J^iM: 
EBStU »4L<I4. JWA7 1, A 7 2* J: tf**#«B 7 K B 7 2 

[0 0 5 3] 

-etT. MIA7 lOgfeilfffflcKB 7 1 Off $14. 3fc«8&1IJtR 7 1 fc*«A 
7 1 fcolMB-CRItUfc*^ «SA7 1 7 1 h©WEML»iff 

#^#^B 7 1 fc R 7 2 fcOJUfTRWbfcjtKio-ca^fe^La J: ^ Kl£ 

S fc. ittttA 7 2 *>*H*5 i tWIMWRB 7 2 Off £ li. *»«HMR*R 7 2 
B7 2 kOfl-eRMLfe^ #S«B 7 2 fc*«SA7 2 fc©*S^RWtfc*iii 
«g&A 7 2 fcjftg&MUftR 7 3 t<D%-m-?K%[l'tzJtl<z£oXmibbft2>X- 7 

[0 0 5 4] 

i-fc=bt>> #*#^K7 0 lltli, 37l7 0 2 a~7 0 2 drt ? *RJf S*t. 3TJ17 
0 2 a~7 0 2 d_hK{i. ±»^5 7 Kg 7 0 3 a~7 0 3 d tf**l?timm $^^2, 

0 ^ ^#S«7 0 1 *i ± UUiW? 7";Fi7 0 3 a~7 0 3 dt fCti. t?0xtf. 

1 n P. 37i7 0 2 a~7 0 2 d hLT(4. fllx-tf. ffcftS* 1 . 3 ^mOG a I n A 

[0 0 5 5] 

^ LT. 37i7 0 2 a~7 0 2 di3J: tfLtSB? ?y Kg7 0 3 a-7 0 3 d rt ? )K#« 

m £ Kiz*m&m6L 70itufv ^ani-r ^utta^ ^^^^ £** t -en &- 

R«S*Lfc?*7 0 4 a* 7 0 4 cWtStJ:M:, i7 0 4 a, 7 0 4 c*^^ 
mt£VM'CXmWZtLti\!SU7 0 4 b£Wffc«7 0 1 ± fc^jft-*- * «. 

•ett. ^77Kl7 0 5 a, 7 0 7 at?Ri*lfc37i 7 0 6 a**7 0 4 aKfl* 
^trfcfcfetw. ^5-;Ki7 0 5 c> 7 0 7 c T&Z tifz? TM 7 0 6 c&?#7 0 4 cC 
Stf>&tr£fcfc.fc MKW7h R7 3 k^fC*^W51?^*» A 
7 1. A7 2«nit^i^^. 

[0 0 5 6] ^ 
?9yKJf7 0 5 b. 7 0 7 bf** *Lfc3 7l 7 0 6b *H»7 0 4 bCt» 
&trZ.tK£*), 1. A7 2WSftKB7 1. B 7 2 *^*l-r*tPgT-CSJfi: 

$ *tfc*»«J»** R 7 2 S-^^Ho 
iit, 3717 0 6 a~7 0 6 cO*T»fcLTtt. fliLtf, BCBtiv^ti^ 

|±SiE#2 004-3037475 
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?9yK|7 0 5 a-7 0 5 c, 707a~707 c LTtt. fllx-tf. 

I7 0 6 a~7 0 6 cif) feJBW^fiv^U >f 5 K*JBv>* iU s tHo 
[0 0 5 7] 

#-r & <b & * * - * & o £ o fc *& 

[0 0 5 8] 
[0 0 5 9] 

fflxCT, HI 2 <Djfej8taU»«*R 2 2 ^Hl 7 OjfeS&»«J«R 7 2 ft<OJB*f 

. 0!lxJ£\ PMMAtlv^i^tiJo 
10 0 6 0] 

° @8i:m> *3Mfc£*8 0 1 fctt, ttSafcft«:«R 8 1 . ?#S&A 8 1 . #«#«B 
8 1 . *«Hfe»«*R 8 2 . ^*«B 8 2 , MA 82j3i tK^&j&iS^ R 8 3 

[0 0 6 1] 

%«ttftmR 8 1. R 8 3 «*&S&1IitR 8 2 t©S!DT*ttSv^*4S 
i 9 fctfcfc-*-* ut^tl, 0!)x.tf> **JfeK««R 8 1. R 8 3 tt#*flc#fl--C«*&i- 

§ , itm^mmat, r 8 2 ii^»wt?ticf 6^^^- 

MA8 1. A 8 2Clt #Wm<7)tft*^»t^ i h^tl, * 

B8 2(±. *i»itR 8 1> RS3<omiktm-'ttj:2>£lKMl&-r2>Z£W£Z> 
o *»A8 1, A 8 2feimW8 K B 8 2 tt#*»:frfo**9J& * 9 K 

jfi t<li. iiSA8 1, A8 2i5XXr^m^mB8 1, B8 2 fa 
Utt tTMKBBirt- Jit^Ho 
[0 0 6 2] 

-etT. »«BA8 10*Ii3 J:^S«iB 8 l©)f$li, 3fc«f^R 8 1 fc*«A 
8 1 fcO#®-CRMt/i3fe^ MA 8 1 fc#i*flBRB 8 1 t^WrzKMVtz^ XV 1 
fMB8 1 k**»K««R8 2 <?>$f-W~£WM \^tzjt\z «£ o "CH£> h fc>2> X o \ZWt 

mm AS 2 <Dtfo& Xlf^mi&fcB S 2 0J?$l=S\ »WR8 2^l« 
B 8 2 t^#lii-eMLfc»% #*fleteB 8 2 fc»«A8 2 t <7)#Mt?Rlt t/c jfeis «£ 

ffi|iE# 2004-3037475 
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[0 0 6 3] 

-ftzio^^ ^i^.mm.S 0 UKIi, flftt* 8 0 2 a> 8 0 2 itfaTlS 0 2 b 
. 8 0 2 c $ *U iS14JS 802a, 8 0 2 d^i^^TlS 0 2 b> 8 0 2 c ±£ 

li^ ^fft*«8 0 1 tH44«lO±»^ 5 y KI 8 0 3 a, 8 0 3 d, 803b. 

8 0 3 c 1?* ttnmm s *lt ^ Z „ «f«t£8 0 l&£Tf±.U?yy K«8 0 

3 a~8 0 3 dtLtli, flflxtf, I nP, ?£14S 8 02a. 8 0 2 d^i^TlS 0 
2 b, 8 0 2 c fc LTti, 1 . 5 5^m<7)G alnAs P^iCfc^ 
#&o fllxtf, *MMfc£fc8 0 l*nIJ:U K1 8 0 3 a~8 0 3 d- 

[0 0 6 4] . 

-£LT, 8 0 2 a, 8 0 2 d:J3 7« 8 0 2 c, 8 0 2 clCJ:^7? K 

18 0 3 a~8 0 3 d*R»»$*tfe#3»fl:*«8 0 1 *x?f>/ftilt4 - £ K £ 0 - 
ft««[^ttLTMK&m£^/c?t8 0 4 a, 8 0 4 c B«t4 t H if 8 0 

4 a, 8 0 4 c^<bm5feraPB/iltPB-CT@Sfi$tt^:IHlgB8 0 4 b^r#^#«8 0 1-tK 
MfS 0 ZtUZi *), *$^«R 8 1, R8 3fc*t{£LTflHfc*8 0 2 a, 8 0 2 
d*-t*t-P*LBB*-J-*fci: , bC ##«B 8 1, B8 2 fc*MBLT 3 71 8 0 2 b, 8 
0 2c * tKlf]nW>W.-t & ^ tffX % h o 

[0 0 6 5] 

•€-LT, ^5?K«8 0 5 a, 8 0 7 aT?*tilfc37l 8 0 6 a *t8 0 4 a US* 
&tf fc t i> l*, ^77F18 0 5 c, 8 0 7 c X~&t fitz 3718 0 6 c 8 0 4 c i: 
mtb&tsZ t K X 0, ##ifel&«#R8 1, R 8 3 b<D%-mzZti?tmW2titzi%&A 
8 1, A 8 2 tWSit^it^So 

* fc, ^77K18 0 5 b, 8 0 7 b T?ife* tifca 7J1 8 0 6 b =Sr Da^B 8 0 4 b US* 
iktrifcfcj: I), ?»S&A8 1, A 8 2*fc¥*PMRB 8 1, B 8 2 Sr-tft-FftWCTEIB 
$tL^Sife^«cR8 2&^j£-r&£t75 s -e#&o 
[0 0 6 6] 

l«^?yK18 0 3 a, 8 0 3 d ±KWM 8 0 8 a , 8 0 8 b*^fn.f« 
-f&tti* #^3^K8 0 1 oatWfcttE 8 0 8 c *M$.-fZ> £ i 0 , Tfc^vSl^ 

««R8 1 r 8 3 kv-w^*- K£^*LW«t-&£fc^-e§ 

^id-e, 37i8 0 6 a~8 0 6 c©MtLtl±, 0!lx.tf, BCB*fflV»4;k#t 
^57 Ki8 0 5 a~8 0 5 c, 807a~807 c <7)*t^-i: LTti, Wxtf, n 7 
«806a~806cJ:«9 & J3#r W®v**° V W 5 K*fflv»* £ 1 7&*-C# &o 
[0 0 6 7] 

Kfct-t-c— ^iii-^£ t^t?§, ifo»*afe£<0au£##tt*wftO"*"*£ 

?S1£JS8 0 2 a, 8 0 2 di3J:^7l8 0 2 b, 8 0 2 c Ofiljiti, #Ux.f£, 

ij^y y^StLfc^Kt&^xnfilji (SCH) *\ JB«f**S:»»K3E'fb** 
fc«j*JB«f* (GI-) SCHhUUv^o 

[0 0 6 8] _ 

£ fc, i§14Jt8 0 2 a, 8 0 2 dOTO, MQW (#fi*T#P) , *?"*ffl 

BUt, I nPfeiLFG a I nAs P»WPK^Wifc4<> GaAs, 
A 1 G a A s , InGaAs, G a I n N A s £ Jfffi* ©#JtKov>t«ffi^ft'C** 

ffiiE# 2004-3037475 
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[0 0 6 9] _ 

&*5. £<D|jl6 3«fe^ti. mUA 12 1. A 1 2 2££U f #>g«B 12KB 
12 2*2 **«»t * t tCJ:^ *«»tt«*R 1 2 1 k R 1 2 2 k 

H 9 KiS^T, 2 1 1 fctt, 5fe«M«R 12K MA 12K 

tB12Ki^A122> ##flM£B 1 2 2 0r%*$U*ttttR 1 2 2 ^##dj ft 
fc»o-C0*JBJ»**LTV»* o fti*j&&e!ttR 1 2 1 k^WifiitR 12 2k 

•ojaWJiSv^HftfttdtRje-t^ifc**^*- **«Hf«*R 12 114* 

*#*t«--e»jR-t* - fc^-ei, 5fc*«a»«*ftR 1 2 2 tt*g#W<a*mt?«j£-ra c 

[0 0 7 0] 

ifc, MA 12 1, Al 2 2 KW\ t*#M«)*fft^»t*ii:^i> 
. jfe»afeft«*R 1 2 2©*t»kH-0«-«-«:^*1'*-fc* , ^^*o Sfc, #««iB 
12K B 1 2 2 (i, ft«K&fWcR 1 2 l o*3ik H-k fc* J: } fcfcjfc-r* £ kd*-? 
§ &o * fc. MA 12 1, A 1 2 2 *5 J: tf#3Mtc|RB 12 1, B 1 2 2 ti3fcMdj|fi)& 
«KD£ id i:El«il> »iUl^ I»A1 2 1, Al 2 2fiim#«B 12 1. 
B 1 2 2(±3teS^tRl^*tL-CM^iae-r£-k^-e§£o 
[0 0 7 1] 

-etT. MA 12 1, Al 2 2«l§i3J:mffiB 12 1. B 1 2 2 0f?ii, ^ 

mm.mmmR 1 2 1 kMA 1 2 1 fc©#i^Mt/:» ma 1 2 1 k^««B 

1 2 1 t^ffitMLfc^ *f#«B 1 2 1 kMA 1 2 2 tO#I«L^ 
MA 1 2 2 k*^«B 1 2 2 t©^ffitRlfLfc*BJ:m«B 1 2 2 kftMt 

10 0 7 2] _ , „ 

Ifcft^g Sift Loo , #3!|[#o*t?t±^&^v»»fLv>#tt*^r"t 

Sfc, jfe«ifeft«i«R 1 2 1 £ *l 2 1 itf>.*yf->^iniX**n - 

k K «t «J , MA 12 1, A 1 2 2 *5£ W#4W£B 12 1. B 1 2 2 £**#*«2 1 
1 K^jStiik^iio %»W*WAR 1 2 1 i: R 1 2 2 k 

OIMH KR»l»Jhil*»*i-* - k & < . HtmmmULR 1 2 1 k jte*«LK««R 1 2 2 

ko»ip.^*»t&Ra**<g:**** i^-ei, ^»«©aM*fcK#a r k 

^Rlfi&kfc&o 
[0 0 7 3] 

Sfefc. MA 121, A 1 2 2WfifeJ:m#«B 121, B 1 2 2<7>HE$£PSI 
tiitTJ, 3te»«ttt*J«R 1 2 1 t*f»WR 1 2 2 fc(0W<7)Rlt?r«ti 
£ fctfcfc-T 4£k k 4 . y V 7 - * * k"^*M fcTO k 

[0 0 7 4] 

01014, H90*»»^Ki&ofcQ2-Q2 ' »TH»»Lfc#»rl3T?fc*o 
IU1 Ol'^V^T. #*flt3fcK2 1 l±Kt±. 37i212a~212 cd*«»£*U =* 
70 2 1 2 a ~ 2 1 2 c -tfcli, ±S&* 77 FI2 1 3 a~2 1 3 c ^-C-tL-PtLSt* 
■CV^, #*g#&«2 1 li5£Zf±U?7 v KI213a-213ct LTfi, #J 

In P. 37i212a~212cJ: LTi4. fllxJf. «*«fe«l. 3^m<0G a 
I n A s P *fflv»4ikW4 8 

miE# 2004-3037475 
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10 0 7 5] 

LT, 37i2 12a~2 12cJ3J: OUiSlS* 77 KI2 1 3 a-2 1 3 c *«*^» 

B«S*tfc*diO*2 1 4 a fcSBJft-*-* 812 1 4 a *6W3£HHi da/itfUT 

■CK«3*LfcfBd3*?i*2 1 4 bfc^JftU $<bfc, »2 1 4 b frhmfefflM d^iltPBT 
■ae«S*tfcg^2 1 4 c 2 1 l±jr^-r&o 

[0 0 7 6] 

|214a, 2 1 4 bfc*5**m2 15a, 2 1 5 b i-ttt-PWlft&trC. 
9. itm%L&mmR l 2 l ^|iW:Ki$*ifc»«A l 2 l £fc*ng-|B 
k4*fcfct^ *»A1 2 l*&J*3ds©**#*B 1 2 UBTTi5I$ftfc#« 
A 1 2 2 fc*nr«Bkft*« 

Si2 1 4 c tC3te««l»*f»2 1 5 c *m*>&ttZtK£l). MUA 1 2 2**> 
**d4©##fleKB 1.2 2 tMttEl$m*«R«*R 1 2 2«:«tSifc^ 

[0 0 7 7] 

iit, %mUm2 15 a. 2 1 5b*5J:O r **«U»#»2 1 5 ctLTtt, 

ic?i^ JtfraftffttR 1 2 lfeimttB 12K B 1 2 2 <DS$mm$iWi 3 . 
1 2, 3te*»U»«*R 1 2 2*J:ir»»Al 2 1, A 1 2 2^iM$l±l. 54tt 

10 0 7 8] 

itunj: *k r 1 2 1 tytmwL&mmR 1 2 2 fco*#c*»t*Rit*i£ 

R 1 2 1 fcftSifeBMHttR 1 2 2 i: *MM**«2 1 1 J: £ fc^ttft «!> 

?»g&Al 2 1. Al 2 2i5J:U r 3fe*«K««R 1 2 2 fc*stt*#BL»3c»is 
^(O-fsflimSt^v^^ti^mt'iSS/h^v^*. WA1 2 1, Al 2 2* J: If*** 

j&«cR 1 2 2 fc*5 It < ^ #*tt****Mft^** < 

[0 0 7 9] 

Z<Dtz*b, i9^Q2-Q2 ' iKL-C-SOWf UfeH 1 0 <£>8)r®fiti££H 1 1 WiffiijiCf 

mini, 7 nn&mz%zmmitm&&<om&u<oM&MJ&*ft&&*fo 

HT&oT^i-BflBIllT^^o £0^7»^SIli. Ell 0«A1 2 1. Al 2 

2*3«fc«*«^itR 1 2 2 tcnTJiSrifctfa i 7 i:U^t*^o 

^0 0 8 0] _ 
HI 1 1 fc*JV>t\ ¥S#**i3 1 1 Ki±. *»afeK**R 13 1. itS&A 1 3 1 . #S 
imB 13 1. iSUAl 3 2. ¥##«B 1 3 2*J:m«»«*R 1 3 2 

•T^t>*». ###^K3 1 l±Kti. 37i312a~312 c**8M£*U nTJf 3 
I2a-312 cJLKti. KB 3 1 3 a~3 1 3 c***fr-r*i4*«S*LTV>& 

o #-S#ft^3 1 HS*V±M*?y K|3 13a-3 13ct UTii. «xli, 

InP. n7i312a~312 c 2: LTli. fllx.!*. 3/zm^Ga I nA 

s P^v^iH^I§o 
[0 0 8 1] 

-e-LT. 37i312a~312 c *5 X V±U 9 *7 v KJf 3 1 3 a ~ 3 1 3 c tfW&M 

m $ titz*mm&L 3i 1 ^sni-r sitpi^ utt utm k 

B«**Lfc*3 1 4 a*«1"^»i:fc^l'. j|3 1 4 a «*feW56WRI« ttPS"C^Sa® $ *t 
fc*3 1 4 b fc^jftU S <bK> i314 b36»t>Bf5felBIIW/f»tPHTTK«**tfea^3 1 
4 c *#Sflcafe«3 1 1 ±l«t^o 
[0 0 8 2] 

tBSE#2 004-3037475 
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*Lt\ ^r;K!3 15a, 3 17 aUftUfc3 7l3 16a^I314 a 
&tri:i:fcK, *?v K»3 1 5 b, 3 1 7 b -CttStLfca 7* 3 1 6 b£?t3 14bK 
Sfc&trtfcfcJ: <K ft«&&ftttR 1 3 1 fc©#lSKBB1tS*L*:MA 1 3 1 **«T 
&Ztimib£*&t£t>K, #»A1 3 ia»<b¥*#«B 1 3 1 tUTtEt*^! 
»A1 3 2*^J5R"t*ifc**W«6^**o 
[0 0 8 3] 

^?K|315c, 3 1 7 c"T?R**Lfc3TJ13 1 6 c*«S!3 1 4 cClft 
jitrCfcKJ: *). »A1 3 2 1 3 2 *MTX&W.Z*ifcitmW£&m®.R 

>>-C 37|316a-316 cO*mtU^ fllxtf, BCBtfflv^it^ 
# KJf 3 1 5 a~3 1 5 c. 3 1 7 a~3 1 7 c ©*f»t LTli, «£lf> 37 

|3l6a-316cJ:») fcaW*#fiv»>ie»M 5 K*Jflv>&£ 

J! %*ftRfl«R 1 3 1 R 1 3 2 fco«#tc^»t5R»*fi; 

j&S** £ fc * t Loo. MA 13 1, A 1 3 2 Hi. tf#***«*R 1S2W 

P2-P2 '^^JifL/i©f®»it^llI40if®»^^#^^^ ; 2>^^^ L " c * > ^ v> ° * 
fc. H9<0*#ife»««R12 2Hfc»tS**lRlO#«t»**«l^*^«)^^ HI9O02 

1-02' m-emm vtzwwmttR 5 owfia»jt^*§!ftA.s x ^atu v> c 

i/c°|ll 0O3712 12 a. 2 1 2b«CHUIi, »^«ft*Wt* t ©"C 

7f$^lSC^Afnfl (SCH) ^. ®*r**«*Wfc*ft 
$^;lMI5f^ (GI-) S C H t Ltfe i^o 

©Pcli, mqw , fi^MU l^K? 

sP(Da*'&*)^l!lfe5ii*£t4<, G a A s . AlGaAs. InGaAs. Ga 
I nNA s^^fttOtH^^tlfflMMSo 
[0 0 8 6] 

Hi 0 R 1 2 1 # J: tf^MMHRB 121, B l 2 2 e^Mffry 

Ni*3. 12. MWW122^MA12K A 1 2 2 ©«HB«f*N»t 
1 54ttU, «tUHWK12 1, MAI 2 1, fWB12 1 * * IMMR 
A 1 2 2t«^ti^*»tli, MA 1 2 10(Bdifc*»#«B 1 2 1«0JP$ d 2 

io?c^). 7 R 12 1. MA 12 1. *MWMEB 12 1** «WA 1 2 

(3) ***** (4) 

^ifcf^i:, MAI 2 lo*difc**#«B 1 2 1 da©*3*K5frW** v> 0 

*ttWI*R12 1, MAI 2 1. ***«B 1 2 1^«A1 2 2 
*jj£S^*5fe#ifeft<ORIt*«:0Ki-**:*K:tt. (5) 5*;Sfc»i (6) S;<0|JI#*tf *: 
ti^:, MAI 2 io«dii:^MM**Bi 2 1 <t>J¥£ d 2 *Wfc$K-\% ^» 
[0 0 8 8] 

tit. **»ftAt:ov^Hl 0 o*««B^#wS»* 0 t:t*fc*Ctts m 1 0 
A 1 2 2 -e^#J L. *i»lfe»«*R 12 1. MA 12 1. *MMWRB 
1 21^i»A122-C«^aWi:, MAI 2 2. aHMHKB 1 2 2 * 

miE#2 004-3037475 
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******R 12K MA 12 1, ««B 1 2 1 43 4t>*MA 1 2 
2 t«$^LS««OEM$^ 0 KLfc-fC, MA 12 2, ^*«B 1 2 2 43 £ 
tf******R 1 2 2TM*j£S*L******>l**fr J * s * 0 i:i"£:&^> s £>&o 

- MA 12 2. #*«B 1 2 2 i3 J: Of****** R 1 2 2T*j£S*L&* 
iWRIt^^Oht^^i^ &T«> (7) *T?#^.*rfc**t?^*o 

N 2 d4= A/2 n ' • ' ^ 7 > 

(nttSEfc) 
[0 0 9 0] 

HI 2 14, HIl 0<7>MA 1 2 2, 1 2 2 43 J: tf**3fc***R 1 2 2 T»« 

jft$n**«»«5Rlt*i:#*#«B 1 2 2 0ff$d4fcOH«*75-1-H-C*>*o £43 

, TJftifcStt 1 . 5 5 /u m i: Lfco 

HI 1 2 H43^T, MA 12 2, #*{**B 1 2 2 43 4: tf******R 1 2 2 
S*L*****©R*m4. mH-CTF Jllft*-***©*^ 2%) 
4 L"C, MA 12 2, #*«B 1 2 2 43 4 ****** R 1 2 

<D (8) ^-e#x.^^i:75 ? t?§^>o 

A/2 n- A/1 6<N 2 d 4 < A/2 n+ A/1 6 ••• (8) 

( n imm 

>5? % 9 |g\ 0 <£>£:#0****14. ******R 12 1, MA 12 1, 
B 1 2 liJJ:rm«A 1 2 2T?*tj££fta;fe1ll****^ MA 12 2, ¥*«B 1 
2 2 43 4tf******R 1 2 2 *t *£«!**** t frJK^bfc* <9 , £ 

*****<&«» t ;&«***<?> ftr^ £&m cmttm-e&z * & > - ©w^-cttRW** 
£c&v> 0 ^#m^****£#&#*--^ ximfiAon, ****** 

R 1 2 1 i: ****** R 12 2 Ott-fr»"C©JR*t* 0 itiCk#tl4, £*U4, 
MA 1 2 2 Offid3tettlfc#L&v»o 

[0 0 9 2] _ 
HI 3 14, H9 0i»A 1 2 2©«dsfc;U**Rfc#1-*R«*$fc^H^*^"*"l a "* ? 
£43, HI 3Trt4, Ni=l. 5 4, N 2 =3. 2 1 £ LTAtt*« A = 1 . 55/i 
mi Lfct$KRfiW0 k fca^Srilfc-r 4 ? K, di=l. 0 8 fi m, d 2 =l._0 0 
^m, d 4 =0. 9 6 6 ^mtUo tit. 4 «3 -*fi5fcR*»**fc*fc*«*^L 

[0 0 9 3] 

B 1 3 ^43V>T, **d t4******R 1 2 1 i: ****** R 122k 

(ft 1 2 %) iHft< **c J±Rlt^ 1 0 %£TF<*>**, * 

* b MtRtt* 5 % JJJLTO**, ** a 14^1*^ 1 %J^TO**T?* & o 

MA 1 2 2 0ipid 3 Srf&x.*i £ Ci 0 , l&R^**^^^****^ 
£-£&.Li:>&*-e#&o ^lx.{4*. **dtf>*ft*B*J£*f*K*i^ 
A/2 (n+1/4) <Nids<A/2 (n+1) 
( n ttftft) 

fTtUiZ^o tfz. **a<D*W»*l£tf*fc*i- 
A/2 (m+3/8) <Nids<A/2 (m+3/4) 

(m 14^80 
k-r^{4*4v^ 0 
[0 0 9 4] 

*J3, ±5&L/c^i&^-et4, MA 12 1, A 1 2 2 fc**f *#«■*****«* 
R 1 2 2 0*t^i:R-k-r^>^i£^ov^T^U^:^, MA 12 1, A 1 2 2 K**1- 
4 Wfl-k ****** R 1 2 2 0ttftkliSv>i:ft4orv^Uv», ***** 
*R1 2 1 £*mi&fcB 12 1, Bl 2 2 2:14, L^WI^<tU^ 
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ik». Z<D% 8 %Wm&, m-UK 1 4 1 ~ A 1 4 4 & «£ ir###*B 1 4 1 ~B 1 4 4 

HI 4 tll-X. ¥S#»«4 1 1 fctt, *»»»«*R 1 4 Ui«tt««R 
R i 4 2 tSti **A 1 4 1 ~A 1 4 4**lF**fl*B 1 4 1 ~B 1 4 4« 

— -e N ytmimw** 1 4 1 k**»a»«*R 1 4 2 twiws^ni^i'j 
^ , r 1 4 2 \±*mmLno#*-e*&'f * - * w * * ° 

J" °*ffiAl 4 l~A14 4C(i> ||Pi»B*tKW 5 fl> 
, ftikg&ilitR 1 4 2 i tft»^o #***B 

1 4 1~B 1 4 4l±> jfe»jW»*i*R 1 4 Wt5:tK' 

MA 1 4 1 ~ A 1 4 4 * J: W*#*B 1 4 1 ~B 1 4 4 
*«*J:dKM**U &*L<*i. »»A141~A144^m*fl«B141- 

B i 4 4t±**«L*iRi^iturSifl:iwEiti-*ik**"C&*o 

[0 0 9 7] 

It MA 1 4 1 <r>n& J: tf#*#«B 1 4 1 <7)J¥$ (±. *S«U»**ft R 1 4 , if 
«A1 4 1, #*f**B 1 4 l^i«A14 2T«jft3:fc*#**ttfc*»t*Kl*-p 

it- MAI 4 2 0«*5 J: W*##B 1 4 2©S$lt MAI 4 2. 4^«B 
1 4 2*J:tf*»Al 4 3T*$naiWIMfr^i^t^^St* 

JLc 9 *«A 14 3, A 1 4 4<0lBi3J:tf¥*»#B 143> B 1 4 4«|$li, * 
«A1 4 2OBii0 rj l i i#«B 1 4 20J¥£k^WI^-k££J:7Kl££1-£-k 

>> t ° WA i 4 2. **»«B 1 4 2J3£tmSfcAl 4 3 T?«*JfcS *t 
teK»**tt*«fc-r J^fc**A 1 4 2©«*J:tf4M»#*B 1 4 2 
£fc*£ MAI 4 2 <&Wi3 J: tf#*#*B 1 4 2©fnW^-^^^^ 
MA 1 4 3. Al 4 4©«*im#SB 14 3. B 1 4 4 0f$^£tSui:i: 
To MA 1 4 1 ~A 1 4 4*3 <t W*#*B 1 4 1 ~B 1 4 4 *£Efc*9*LiW 

[0 0 9 9] 

i-fcfctb. ¥*#**4 1 l±fcfci\ 3714 1 2 a~4 1 2 etf**fJf S*U 37Jf 4 
1 2 a~4 1 2 e±fcli, ±f^» K» 4 1 3 a~4 1 3 e«ti?tLil$W^ 
4L$t#&tiu 1 lisJilF-hfl^^y KJf413a~413ek Uli> flOxtf, 
°I dp! 3714 1 2 a~4 1 2 e k LTtt. flittf. 1 . 3/zm©Ga I nA 

* ° n 7« 4 1 2 a ~ 4 1 2 e *5 J: V±M9 77 K14 1 3 a-4 1 3 e tfM&m 

B«*tfc»4 1 4 a~4 1 4d«t^Hi:, i414 d 
TEf$W:tl4 1 4 e ****** 4 1 l±K»J«-r*. 

^ U ft 4 1 4 a~4 1 4 dC***r*4 1 5 a~4 1 5 &i*tl?tlMZ>&tt k k 

«|c£«**tfc*»A 141-A1 4 4*i m«B 1 4 1 ~B 1 4 4 **«*» 
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ffiJsfcR 1 4 1 tltmWL&m&K 1 4 2 tOM^Jftt4ikTOt4*^*^ 

A 1 4 4 frfc^-SS-fWRB 1 4 4 &MTTE«:h/fcftJ&afcMlJ*R 1 4 2 £^*#^tS4 

i i i-fM-r^-fc^-e^^o 

Cl^icJ J! ?t4 1 4 a~4 1 4 d Zfmir&fztbO^y ^>^nl£#S#^i£4 1 

Jt&Lfcfli&MITli. MW>A 1 4 1 ~A 1 4 4^iWi#«B 1 4 1 ~B 1 

5 IS •) SI t SS® L T t> J: v^ 0 

10 10 2] _ 

HI 1 5 K4sv>T. 5 1 1 Kt±. ftS$cS&«R 151> MA 1 5 U #i 

#tB 15 1. MA 1 5 2 . ^mmiB 15 2, **ft»«*R 152. #*«B 1 
5 3. MAI 5 3. *#«B 15 4, *»A 1 5 4 * *lT*#i««i*R 1 5 3 

[0 10 3] 

ICT % ««ttK«ttR 15 1. R 1 5 3 R 1 5 2 fc*>JB3r3si±Sv*U 

^^-5>±d^S1-^>-t^^> ^Jxff. **«BHi*R 15 1. R 1 5 z\±*mim 

w-?mj&-r% *#afeft«w*R 1 5 2 tt#*#^^>#fl-^**"*"* 

%}z^ iSAl 5 1-A1 5 A Kit. *mi*&nv>#ft*ft*'t'2>Zb#'?%: 011 X-t* 
. **iStK««R 1 5 2<Dtt®tm-<7>tt®Z%mir2>ZttfX*Z2>o tfc. ^*ffiB 
1 5 1~B 1 5 4ti. HtmmW&R 15 1. R 1 5 3 <Z>fll3ifcI^-kfcS £ 9 
Sifc^lS, ttz, MAI 5 1-A1 5 4i3iW«B 1 5 1 ~B 1 5 4 lift 
#*#fo**W**3KB1t**U #*L<I±, MAI 5 1 ~A 1 5 4J5i^fffi 
B 1 5 1~B 1 5 4»i**«^W^b-C*ll[»cE«-*-*tfc*»-CS*o 

10 10 41 ^ 

-£LT. MA 1 5 1 OfBis im«B 1 5 1 OJISte. R 15 1k 

ma 1 5 1 t^ffcRML^^ ma 1 5 1 t*mvm.B 1 5 1 fc©#iB-cR» 

Lfcjfc. #*«B 1 5 1 tjS»A 15 2 kOljtUTRItLfcft. MA 1 5 2 k^*te 
tB152 fcO#lB"CRMLfe**5 J: W*#«B 1 5 2 fcft*SU»«*R 1 5 2 

WTRM L £ o ti§ # ft a * d k * tL^tiwfct s £ a*T § a 0 

I^JaAl 5 4<0iPii3j;^#^^KB 1 5 4<?I¥Ste. 3fc#ifei£«^R 1 5 3 kit 
SPA 15 4 k©$MSTRS*Lfcftrt^ MA 15 4 k#ag«B 1 5 4 t toWCRX b 
fcft, ^flcKB 1 5 4 kMA 1 5 3 1 0#It*Rltl^36> MA 1 5 3 k¥*g« 
B 1 5 3 fcOJWCKM-Lfc*** tf^MMHRB 1 5 3 k R 1 5 2 kO*® 

10 10 61 _ n 

1-fc*>*>. 5 1 l±Kfi. arm 5 1 2 a~5 1 2 f *»«J1$*U 3TJ15 

1 2 a~5 1 2 f ±Kti. KS5 1 3 a~5 1 3 f ****L«r*L8MS *tTV>* 

0 j 3> 511ii 7 7 KJf 5 1 3 a ~ 5 1 3 f t LT(±. tfiRtf. 

In P. 37i5l2a~512f t LTti. 3^mOG a I n A 

ibT. 0 3T®5 1 2 a~5 1 2 f &iiZJP±M? 9 7 KI513 a~5 1 3 f 
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5 14 a. 5 14b. 514d, 514 e fcj&fc-f & fc t t K. it 5 1 4 b 
^ 514 d*?»M3gWHSWRir-CBB*§^IHJ«5 1 4 c&#S#*«5 1 

-ebr>° ^5yKi5 15a, 5 17 at*t*ifc37S5 16a«:$514 a K«* 
&tr fcfcW. ^??K15 15b, 5 1 7bt*4*ifc3 7i 5 16b *»5 14bC 
m*>7LtrZb£iL 9. *»«R«*Ri 5 1 fc**«tt**R 1 5 2 fcoWKEitSftfc 

its&A 1 5 1. a 1 5 2 zzt-tmmttzZo 

ttz, ^5?Kl515d, 5 17 dt»i^37l5 1 6 d£?H5 1 4 dKfifeA 
tr h ???Kl5 15e, 5 1 7 e t'Ri iifc37l5 1 6 ei*5 1 4 eCI 

«A15 3. A15 4Mn-t«t44. 

[0 10 9] • „ 

^5?KI5 15c, 5 17 ct»Jtlfc3 7l5 1 6 c HcCfi 
«>&tr£fcfcJ:<K MAI 5 2. Al 5 4**>*»#«B 15 2. B 1 5 4 i*ti*tl 
Wr-CK**tLfe*#«U»«*fcR 1 5 2«nui:ft^o 

§ ^??KI5 15a-5 15e, 5 1 7 a~5 1 7 eO^iLTIi, fllxJ*. 37 
|5l6a-516 einSHffW^')^ Kfc/Bv** C &o 

Jfc^mi U«t»itt» il 10*£*»fflK*Lfcfc^***=*- Ull 5^ 

mi 5<o^»^n-et±, mi 1 otssr 1 in« wi^Eit **ftK<>v^iiw 

mi 1 <DMlk* 3 1@J^±^iJ®^-r ^»i9i:ttUv^ mi l^flliS 

fi-C, 01*. tf. mi 0O*»«»f*R 122^1 5«*i*»**R 15 2*. 

0 i^ii omnmmt> mi 5«i«v-f^wu9taH 

°H1 6t'*5V^T, #ag#«6 1 lfctt. ft*«tt**R 16 1. MUA 1 6K*f 
flsfcB 16 1. 8M8A 16 2. WfWRB 162. **afeJ»«*R 162. #*^feB 1 
63. ^#KB16 4, ««A 1 6 4 *3 J: rf**IUHW*R 1 6 3 

#*#tofci&oTJI0cJ&*3*U ftigftttfittR 1 6 l JsJitTfttHUMMfcR 1 6 3i:tt 

jwiUMWR 16 1. R l 6 3 fcAVWWR 1 6 2 fc©«W*t±E^ 
MSi^c^tS-t^^ WZ-tf, 3fcfW«Rl 6 1. Rl 6 3tt^MHWJ- 
jfc-CflMrt-* CI !:#t?*, *»iftK««R 1 6 2 I±###&tt©#*-«ft1-* - 
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2f MAI 61-A1 6 A Kit. *mit&.to.<Dtt&*lG&'t Wz.lt 

1 6 1~B 1 6 4I±, R 16U R 1 6 3©i*fcW-k«*i^iAt 

K ^i4o *^ MAI 6 1~A1 6 4**tf¥*#*B 161-B164I4* 

KM* *U *f£b<{*, MAI 6 1~A1 6 4 is J: l^NMHR 
B 1 6 1~B 1 6 4iiW^WUlIi:EitK!:n*H. 

6 10«UJ:mfl*B 1 6 1©*3«\ 3t*ifeft««R 1 6 1 t 
mUA 1 6 1 fcOjMB-eRtfLfc***, MA 1 6 1 fc#*»fls|RB 1 6 1 fc^It-RM 
t/ ,^ JMfrfMgB 1 6 1 tmUA 1 6 2 kO#TB-CJKItLfc*V MA 1 6 2 
SB 162 fco#lST*Rlttfe**JJ:U r **# 3 KB 1 6-2 R 1 6 2 

tfc!t^A 1 6 4<&tt£J:tf#*fWRB 1 6 4 0J?£l±, R 1 6-3 fc* 

»A 1 6 4 fcOfffitMLW MA 1 6 4 i:^3f«B 1 6 4 h O^I^RML 
A* ¥*«£B 1 6 4 tMA 1 6 3 fcOJMH-CRttLfc*, MA 1 6 3 
B 1 6 3 kWfI«t«^iW«iB,l 6 3 fc R 1 6 2 fcO#W 

W***6 1 l±Ki±. i&ftJf 6 12 a, 6 12 f *3 J: 7S 6 1 2 b 
-~6 1 2 e****$^ ffitt®6 12a, 6 12 f ^l^TB 6 1 2 b~6 1 2 cLfc 
l4% ¥##g#l6 1 1 fcH44**I©±»^ ?f K16 13a, 6 1 3 f , ,6 1 3 b ~ 
6 1 3 etf*tL?timmZfrt^Z, 0 fc$3, *HWfc*«6 1 UJ:^?? K« 6 1 
3 a~6 1 3 f iUtt, fllittf, I nP. ^14^6 12 a. 612 f *5itf3T*6 1 
2b~612et LTl±> 0J*.tf. «*E1. 55/iinOGaInAs P^fV^it^l 5 
££o #*#^6 1 UnlfcU ±«*?y K*6 1 3 a~6 1 3 f 

[0 117] , t . _ . _ „ 

-eL-C. «tt»6 12a, 6121*5^^3X3 6120-612 eKl*^? b 
Jg6 1 3 a~6 1 3 f *q«iS*tfc#*#**6 1 1 ^xyf >«t* ifcKl^ 
*m^l^twMtrSEl-Em^tL^6 1 4 a, 6 14b, 6 1 4 d. 614 e 
tifcUC, I614ba, 614 d*feW36H««W»^t:Bl«*#L*:ia«6 14c 
mW6ll±(»4o iW:ii)^iWWl6h R163K*HS 
LTtS14^6 12 a. 6 1 2 f *Z*i?tLWM1r & t h i> K, #-**#B 1 6 1~B 1 6 
4 |:»I&LT37i6 1 2 b~6 1 2 e fc^fr^Rtt"*"* ^ *° 

fit! K»6 15 a. 6 17 a«W:37l6 1 6 a £816 1 4 atlft 

^7^K1615b, 617b-eft^/;37i616b^l614bi: 
fcfc J: «9. #»«*«*R 1 6 1 fc#»****R 1 6 2 tOllKiSiSnfc 

ifc, ^77F1615d, 6 17 dtK4*tfc37l6 1 6 d£?H6 1 4 d MS«>£ 
frfcfctfc* ^97KI615e, 6 1 7 e TS 6 1 6 e **6 1 4 e Kfi 

O&trifcfcJ: 0. ft*«fc«*R 1 6 2 fc*««tt«*R 1 6 3 fc<DHfcE«**Lfc* 
^Al 63, A16 4 

JfeiL 1 5?yKI6 15c, 6 17 CC»**ift37l6 1 6 c *G3*6 1 4 c KM 
fc&trCli: MAI 6 2. Al 6 4frh*mfflSLB 162, B 1 644:^*1 

BITTB«*^fc**«IMR*R 1 6 2t«)St4C!i^i4. ^ _ _ 

±«^»KI6 13a, 613f±K«618a, 6 1 8 b I»f 2 

-f&itfcK, #^#&«6 1 KO^MKMUe l 8 c 7t^?KJJ§ 
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ffttR 1 6 lisitfftSilW&SIiftRl 6 3CW-Wt- V*Zti?tifc®.-fZ>Z.t& 
[0 12 0] 

>> t 3 7)| 6 I 6 a~6 1 6 e<Dtf®bLTi±, BCBtMiW 
i KJf 6 1 5 a~6 1 5e. 6 1 7 a~6 1 7 e (DU^rt L*tli> 37 

ifc. t©BWSMI^taS^v^«WR 1 6 2 

fcfc 1 44!§6 12a, 6 12 f teZXFxTme 1 2 b~6 1 2 e <S#diti. 

»)tvF^;f?^»^Afn« (SCH) «\ ffl*r**«»««fc** 

ftff<fHJi* (G I -) SCHfcLtU^o _ 

*tz, 12a, 6 12 f«t«, J**** MQW (#tf^#P) > S+iUB 

IIU^ UP^iCGalnAsP Oft***)*eRfe*ft* ^ 1 4 < , GaAs, 
AlGaAs, InGaAs, Gal nNABftiffttoW^tiJBWt** 

[0122] 

[iisoffim^mB^] 

[ 0 1 2 3 ] _ 

[02] Hi©*»«^i&ofeQi-Ql 'j»T?«JWfLfc»fliiBIt?**o 

[H 3 ] *5&9i<&# 2 ^Ifc^ttKft*^**^^*^^*********™ 

*^iean?&o"c^"twfiSBi-c**o M ^^^^ 

[0 6] H2^*«3fe*&»w»^^**t* i Rlt***«A2 10«d]fc**ff 

2 1 d2 kogi#-e7jN-rnit?&&o _ 

[s 8 ] *&m<om 5 ^w^^**^**^^^*^^^ 1 "^?^ 
i® 9 ] 6 mmMmKm^m%mm.m<o^u<Dmm^yr^mm 

[HI 0] H90jt*j&^K7&ofeQ2-Q2 ' »-C«IWf Ufc«IWfBI^**o 
[Hill] 7 iif gi:^SM*itK^^©«*««*^^ 

[HI 2] B90**A122, B 1 2 2, Rl 2 2t?**«*L**»*»«>R«* 

[Hll 3] i9MAl 2 20«dskXit««^*ti"*R*** k ^M**^"' H 
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[016] 0^M».«^^^»^^ Ill &«^^^®f™ T *^ 

[^S-com^l 
[0 12 4] 

R 2 1 , R 2 2 , R31, R 3 2 , R 1 2 1 , R 1 2 2 , R13U R 1 3 2 , R 1 4 
1, Rl 4 2, Rl 5 1~R1 5 3, R l 6 1~R1 6 3 

A 2 1 , A3 1, Al 2 1, Al 2 2, Al 3 1, Al 3 2, Al 4 1~A1 4 4, A 
1 5 1 ~A 1 5 4 , A 1 6 1 ~A 1 6 4 WtU 

B2 1, B3K B 1 2 1, B 1 2 2. B 1 3 1 > B 1 3 2, B 1 4 1~B 1 4 4, B 
1 5 1 ~B 1 5 4 , B161-B164 

201, 3 0 1, 4 0 1, 50K 7 0 1, 801, 211, 311, 411, 511 

,6ii *m®-&m 

202a, 202b, 302a, 302b, 306a, 306b, 402, 502, 7 
02a, 702b, 70 2 c, 702d, 706 a, 706b, 706c, 706d, 8 
02b, 802c, 806a, 806b, 806c, 806d, 212a, 212b, 2 
12c, 312a, 312b, 312c, 316a, 316b, 316c, 4 1 2 a~4 
12e, 5 1 2 a~ 5 1 2 e, 5 1 6 a~5 1 6 e, 612b~612e, 6 1 6 a~6 
1 6 o 

203a, 203b, 303a, 303b, 403, 703a, 7 0 3b, 703c, 
703d, 803a, 803b, 803c, 803d, 213a, 213b, 213c, 
313a, 313b, 313c, 413a~413e, 5 1 3 a~5 1 3 f , 6 1 3 a~ 
6 1 3 f ±M?7 y KJB 

204a, 304a, 704a, 704c, 804a, 804c, 214a, 214b 
, 314a, 314b, 414a~414d, 514a, 514b, 514d, 5l4e 
,614a, 614b, 614d, 614e M 

204b, 304b, 214c, 314c, 414e 

205a, 215a, 215b, 415a~415d ^5**t*h 

205b, 215c, 415e 

305a, 307a, 305b, 307b, 503, 705a, 707a, 705b, 
707b, 705c, 707c, 805a, 807a, 805b, 807b, 805c 
8 0 
5 1 



7c 315a, 317a, 315b, 317b, 315c, 317c, 515a 
.7a, 515b, 517b, 515c, 517c, 515d, 517d, 515e 
17e, 615a, 617a, 615b, 617b, 615c, 617c, 615d, 



5 

617d, 615e, 617e ^9? K 
404a, 404b Si^^Jl 
704b, 804b, 514c, 614c M 
802a, 802d, 612a, 612 f 

808a, 808b, 808c, 618a, 618b, 618c MM 
a RJtsp 1 %^TO<g|it 
b RH$5%JaT©i^ 

c wm^ i o %vxr<nmm 
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705a 705b 705c 



R71 A7Ti71 R72 ~~~~~B72A72 R73 




805a 805b 805c 



R81 A8l"B81 R82 B8Ta82 R83 



tUSE# 2004-3037475 



2 003-400156 



5/ 



[119] 




[HI 0] 
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B131 B132 
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[HI 3] 




mSE# 2004-3037475 



2003-400156 



9/ 



[014] 



415a 415b 415c 41 5d 




B141 B142 B143 B144 
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[HI 6] 
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ftSg&E&^&R 2 1 > mUA. 2 1 . #*«B 2 1 £ £ TOS&SSIil^ R 
2 2 **f»*l«0i:i&o , C*ift*R2 0 1 KJ«Ufc^jSU i#£BA2 1 Oipgfc «fc O^MM* 
>KB 2 1 <3J?$ti\ R 2 1 fcifcttA 2 1 t^ffitRMLfc*^ MUA 2 

1 h^fffiB 2 1 tO*Wt?RttLfe*i5 i tf¥»flM£B 2 1 R 2 2 £: 

[SftBI] HI 1 
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ffi m a m & m » 



[000004226] 

l.JEJM^H 1 9 9 9^ 7J3 15B 

[fli*] ftj»M 

j3c £ H**««e**^ftt 
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